Introduction
Vaginal practices are used by large numbers of women worldwide to clean, tighten, dry or warm the vagina to enhance hygiene, health or sex. 1 Intravaginal practices (IVPs) refer to both intravaginal cleansing (cleaning or washing inside the vagina with fingers or other substances to remove fluids), and intravaginal insertion (placing something inside the vagina, eg, powders, creams, or tissue). 1 In the US, intravaginal cleansing with commercial douches is common among African-Americans and Hispanics, and is one of the primary risk factors for bacterial vaginosis (BV), the most common genital infection in women of childbearing age. [2] [3] [4] [5] BV is associated with adverse health outcomes, eg, preterm delivery and gynecological surgery complications. 2, 6, 7 BV has also been shown to increase the risk of acquisition and transmission of sexually transmitted infections (STIs) and HIV. 2, [8] [9] [10] [11] Likewise, IVPs, independent of BV, have been associated with an increased risk for HIV acquisition. 10, [12] [13] [14] IVPs are therefore important to evaluate in women with HIV and at-risk for HIV infection as they are associated with women's poor health outcomes and are likely implicated in both HIV acquisition and transmission to sexual partners.
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IVPs have previously been studied in settings with high HIV rates. In sub-Saharan Africa, IVPs are used for cleansing, and intravaginal insertion is used to create a warm and tight vaginal environment to please male partners, a partner preference associated with traditional and cultural expectations of women. [15] [16] [17] Among HIV-uninfected women in the US, douching is common and primarily motivated by vaginal hygiene. 18, 19 Few studies have addressed IVP among HIVinfected women, in whom IVP may be implicated in the development of BV, obstetric and gynecological complications, and HIV transmission. 2, [6] [7] [8] [9] [10] [11] Miami, a large urban center located in the southeastern US with a diverse population, has a high prevalence of STIs and HIV, and is ranked number one for new HIV cases in the metropolitan US. 20 This study used a mixed methods approach to examine the prevalence of IVP, assess reasons for engagement, and perceptions of IVP among HIV-infected and HIV-uninfected women in Miami, FL, USA, a racially and ethnically diverse city with increasing numbers of STIs and HIV. Findings from this study may provide a basis to identify IVP-reduction strategies among HIV-infected and HIV-uninfected ethnic and racial minority women living in US cities with a high prevalence of HIV and STIs.
Methods
This study was conducted as part of a larger study evaluating the effect of IVPs on the vaginal mucosa in HIV-infected and uninfected women in Miami, FL, USA. 21, 22 The study was conducted at the University of Miami AIDS Clinical Research and Behavioral Research Units, in collaboration with the Miami Women's Interagency HIV Study (WIHS) and the Miami Center for AIDS Research, from January 2014 to December 2015. The WIHS study is a large multicenter cohort of women with HIV infection or at-risk for HIV infection. Details of the WIHS study have been previously described. 23 This study utilized a mixed methods approach to evaluate IVPs. The qualitative component of this study included focus groups discussions (FGDs) and was conducted in the University of Miami AIDS behavioral research unit. This unit is equipped with large meeting areas where confidentiality is preserved. The quantitative component of this study was conducted at the Miami Center for AIDS research clinical research unit, in private offices. Each participant was interviewed independently in a closed room and confidentiality was preserved at all times.
This research involves human participants and approval from the University of Miami Institutional Review Board was obtained prior to conducting any study-related procedures.
The research has been performed in accordance with the ethical standards as laid down in the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards. Written informed consent was obtained from all participants at study enrollment.
Recruitment strategy and study design
A convenience sample was recruited by the study coordinator from local HIV and community clinics, partially recruited face-to-face in collaboration with the WIHS, or referred by local community agencies; further detail regarding recruitment and participant medical history based on primary data collection has been previously published. 21, 22 The inclusion criteria included being at least 18 years of age, and having had vaginal intercourse in the 3 months prior to enrollment. Participants were rewarded with US$25. Participants completing the quantitative questionnaires were compensated US$50 for time and transportation. The study used a mixed methods cross-sectional study.
Qualitative data collection
Qualitative data was collected by FGDs. To allow theoretical saturation, three FGDs with women were conducted (two in English and one in Spanish) using a semi-structured guide that addressed feminine hygiene and vaginal health; rationale, perceptions, and type of practices used for IVP; cultural norms and beliefs; concerns about discontinuing IVP ( Table 1 ). The average FGD duration was 56 minutes. HIV status disclosure or IVP use were not required for participation in the FGDs. FGDs were led by two doctorallevel female facilitators, in order to enhance disclosure, who defined IVP as "the insertion of products inside the vagina for hygiene, health or sexual pleasure", clarified that IVP included both intravaginal cleansing and insertion and mentioned different practices. A three-dimensional model of the female genital anatomy was used to emphasize that IVP did not include external cleansing of the female genitalia. The stem questions were developed collaboratively by the investigators using data from a previous pilot study in Zambia, 15, 19, 24 and were designed to identify modifiable risk factors that could be used in IVP-reduction interventions.
Quantitative data collection
Quantitative assessments were conducted using Qualtrics web-based software (Qualtrics 2015, Provo, UT, USA) for data entry by the study coordinator, who verbally asked participants each question. Quantitative IVP measures were 
Data analysis Qualitative data analysis
Audio recordings, written notes, and brief summaries were collected for each FGD. Audio recordings were transcribed and coded using NVIVO8 software; coding themes were identified based on summaries, direct quotes, and previous research. 16 Data were coded and analyzed using grounded theory 25 by three team members and consensus on themes and coding was reached through frequent collaborative discussions.
Quantitative data analysis
Univariate and bivariate analyses were used to describe demographic characteristics, IVP use and perceptions, frequency, and reasons for use of IVP, and compare responses by HIV status; demographic and medical history variables were also compared by whether the participant reported douching. Chi-square tests were used for comparisons. Statistical Package for the Social Sciences (SPSS) Version 22.0 (IBM Corp., Armonk, NY, USA) was used for all analyses. A threshold of P,0.05 was used to determine statistical significance.
Results
Qualitative results
Focus group discussions participants
Twenty women participated in the FGDs. Women's median age was 44 years (SD =8.5 years). Half of the women were African-American and the other half were Hispanic; 70% were HIV infected. Most women (~80%) reported having engaged in IVP. Both within-group and across-group saturation were achieved. A summary of the responses is presented in Table 1 .
Perceptions of IVP and rationale for IVP
Reasons for engagement in IVP were diverse and primarily related to personal hygiene. All women indicated that vaginal hygiene was an essential component of women's health. About half reported using intravaginal cleansing primarily to remove blood after menses, to be "ready" for their male partner, including removing unpleasant odor/discharge before sexual intercourse. More than half of the women stated they engage in intravaginal cleansing after menses, and about 30% of women more frequently than post-menses alone.
A woman needs to be cleaned and douching needs to be done because women are women. [HIV-uninfected woman,
Yeah, the question is, sometimes women get like a discharge, they don't know what it is, so they go and get a douche to clean it out … also, the smell, the odor … you have to rinse it out and then you will smell good. [HIV-infected
Approximately 50% of women reported intravaginal cleansing prior to sex to be clean. One woman stated some About 30% of the women knew that the vagina has bacteria that keep it healthy and a balanced pH was important to achieve vaginal health, commenting:
We have bacteria that keep us healthy. And because we are open, we can get anything. We have to wear light panties, nothing heavy, and nothing tight, and clean very well.
[HIV-uninfected woman, English FGD]
Types of practices, cultural beliefs regarding IVP
Women reported using different products for different purposes. The products most commonly used for intravaginal cleansing were commercial vaginal douches, followed by water and soap, and homemade vaginal douches. The most commonly cited household product (50%), apart from soap and water was vinegar, used for tightening the vagina. Intravaginal insertion of cloths or rags was also common. Caribbean Hispanic women cited household cleansing products used for intravaginal insertion in their countries as "blue bomba soap" and "guava soap" (in the Dominican Republic and Haiti). A variety of intravaginal cleansing methods were reported: Women perceived engaging in IVP as a cross-cultural practice among women, rather than specific to their own culture. IVP for cleansing purposes was often introduced to women by their mothers, older sisters, or sex education teachers. Most women started engaging in intravaginal cleansing after menarche (ages 9 to 14 years). Health consequences, concerns regarding discontinuation of IVP Many women were aware that intravaginal cleansing could be harmful and had been instructed to discontinue intravaginal cleansing in the past and informed of the health consequences by their health care providers. Most HIV-infected women had engaged in IVP prior to HIV-infection, but said they had discontinued the practice after learning of its negative consequences: Women who had been advised to discontinue intravaginal cleansing stated it was difficult to stop and some still engaged in IVP due to anxiety that they would not feel clean. Other women felt discontinuation of IVP required discussion with the doctor as to why IVP was not healthy, stating: 
Quantitative results
Participant demographics and medical history
IVP questionnaires were completed by 72 women, mean age was 34.17 years (SD =7.30 years). Forty-five (63%) women were HIV infected. Three-quarters were Black, mostly non-Hispanic (African-American and Haitians). Nearly half were in a stable partnership. About three-quarters had low education levels (high school or less), income below the poverty level (USD$1,200/month), and were unemployed. The median number of sexual partners in the prior 5 years was high (11 partners) and only half reported always using a condom in the prior month. Almost 40% reported having exchanged sex for compensation in the past. About 20% of women reported a history of gonorrhea or syphilis, 31% chlamydia, 10% genital herpes, and 26% trichomoniasis.
All HIV-infected women were receiving antiretrovirals. In comparison to their HIV-uninfected counterparts, HIVinfected women were primarily Black non-Hispanic, had lower education and income, used condoms more consistently, and more reported having a history of gonorrhea or syphilis (Table 2) . No demographic or medical history differences emerged between women reporting douching in the past month and those who did not.
Intravaginal practices
Most (85%) women reported lifetime IVP use, began using them at a mean age of 18 years, engaged in IVP for hygiene and learned IVP from their mothers or friends. IVPs were most commonly practiced using fingers alone, followed by water alone, soap alone or soap with water, insertion of a cloth/rag, commercial douches, vinegar, and homemade douches. Women that used fingers, water, soap, and a cloth or a rag reported engaging in this IVP daily; commercial douches were primarily used weekly; and vinegar or homemade douches were used monthly or less. The primary motivator for most products was hygiene; homemade douches were primarily used to prevent pregnancy. Only one woman reported having inserted herbs for IVP in the prior month, reportedly for hygiene purposes. HIV-infected women reported less use of IVP water and soap or soap with water for IVP. There were no differences in reasons for IVP engagement by HIV status. Further detail by HIV status is presented in Table 3 .
Most women reported that they would discontinue the use of IVP if it was harmful. The most difficult IVP to discontinue would be vaginal douches. There were no differences regarding discontinuation by HIV status (Table 4) .
Discussion
This study explored beliefs regarding IVP and methods of intravaginal cleansing among HIV infected and uninfected, African-American and Hispanic women, in an urban setting with high rates of HIV and STIs, in the US. IVPs were common and used primarily for hygiene. Women started IVPs at an early age; cleansing with water alone or soap with water was more common than commercial douches. More than half of the participants used IVP daily or weekly. HIVinfected women used less water and less water with soap for IVPs, and appeared more aware of the deleterious health consequences of IVP.
Consistent with previous reports in the US, most women used intravaginal cleansing for hygiene, 26 and less commonly to please sexual partners or for health-related concerns. This contrasts with studies from other regions in the world such as sub-Saharan Africa, where the primary motivator for IVP is male partner pleasure. 15, [27] [28] [29] Most studies in the US have evaluated the use of intravaginal douches, but not the use of other products which can also affect the vaginal mucosa and place women at-risk. In our study, we also assessed other household products and intravaginal insertion of a cloth or a rag for cleansing purposes. While African-American women reported frequent use of commercial douches, household products such as soap, cloths, or a rag, vinegar and homemade douches, were utilized by Hispanic women. The broad spectrum of IVP among diverse women in our sample, and the use of different products by women of different ethnicities, suggest that further research is needed to explore the scope of this practice in a larger study population, to better assess health disparities as a function of race and ethnicity, and to better understand implications for STIs and HIV transmission. In addition, interventions to decrease IVP in the US have seldom been studied, 30 and focused primarily on vaginal douching. Our findings highlight that interventions to reduce IVPs using vaginal douches need to be developed and tested in US communities with high rates of STIs and HIV.
Though HIV-infected FGD participants were aware that IVP could be harmful and indicated that they had reduced IVP subsequent to provider health instructions, this message did not appear to be sufficient to motivate women Fisher's exact test was used. Intravaginal insertion of herbs (traditional herbs or medicines from another country) were assessed but used only by one participant. The answers reported for frequency of IVP, reasons to engage in IVP or products used were those that were scored for at least one woman. Frequencies assessed were: daily, weekly, monthly, less than monthly, or never. reasons assessed were: general hygiene, to get rid of a discharge, to remove blood after menses, to prevent pregnancy, to prevent sTIs, and to please sexual partner. Bold values indicate P,0.05. Abbreviations: FeT, Fisher's exact test; IVP, intravaginal practice; sTIs, sexually transmitted infections.
to discontinue IVP completely. Both HIV-infected and uninfected women indicated they would cease IVP if informed of potential harm even if difficult, suggesting that increasing knowledge about the harmful effects of IVP alone may not be sufficient. The gap between knowledge and behavior in health promotion has been well-established, and targeting self-efficacy rather than knowledge alone may increase health promotion program effectiveness to help individuals transition from knowledge to action to decrease harmful, high-risk behavior. 31 Women may need to be provided with alternative tools for vaginal hygiene to achieve their "desired" vaginal state. HIV-infected women, who generally are connected to medical care and routine medical visits, appear to be receptive to messages delivered by health care providers. However, HIV-uninfected women who are not routinely followed in medical settings, may require IVP messages to be delivered differently (eg, social media), though cultural and local adaptability must be considered to maximize acceptability and uptake. 32 This study is novel as it examined IVP and IVP-related attitudes among women with and without HIV infection from ethnically and racially diverse backgrounds and assessed IVP use besides vaginal douching alone. However, this study is limited by its small sample, and may not be generalizable to, or representative of other urban or non-urban US settings, and differences in IVP were not examined by ethnicity. 
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addressing intravaginal practices in women at-risk or infected with HIV in the Us bias. 33 Future studies should consider audio computer assisted survey technology or self-administration techniques such as ACASI to minimize social desirability bias.
34,35
Conclusion
Influencing IVP should be considered in future research studies in the US as a potential addition to existing HIV prevention strategies for women. Despite the association between IVP and HIV acquisition, IVP are commonly used by HIV-infected and uninfected women and have received little attention in STI and HIV prevention. Interventions to decrease IVP involving women's health practitioners present an important initiative for US populations with high rates of IVP, STI, and HIV. 
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